Differential response to anodal tDCS and PAS is indicative of impaired focal LTP-like plasticity in schizophrenia.
Increasing evidence suggests that neural plasticity impairments, observed in schizophrenia patients, are driven by dysfunctional integration of neural signaling. However, what is less clear is whether this impairment is resultant from a general deficit in plastic induction or whether a specific plastic mechanism is affected. In the current study we aimed to assess whether schizophrenia has a selective impact on focal or non-focal plasticity induction. To pursue this goal we utilized two non-invasive stimulation techniques that differ in the mechanism of long-term potentiation (LTP)-like plasticity induction: focal paired associative stimulation (PAS) and non-focal anodal transcranial direct current stimulation (a-tDCS). 20 schizophrenia patients and 20 matched healthy controls received PAS and a-tDCS in two separate sessions. Cortical excitability and cortical plasticity were assessed by transcranial magnetic stimulation (TMS)-elicited motor evoked potentials (MEP). In both study groups, non-focal a-tDCS resulted in a significant increase of mean MEP magnitude indicating the successful induction of non-focal LTP-like plasticity. In contrast, an increase in mean MEP magnitude following PAS was only observed in the control group, suggesting impaired focal LTP-like plasticity in schizophrenia. Additionally, we observed significantly impaired short-latency intracortical inhibition (SICI) in schizophrenia. This is the first study to comparatively evaluate non-focal and focal plasticity mechanisms in schizophrenia patients. The differential patterns of LTP-like plasticity responses indicate that reduced plasticity in schizophrenia could be ascribed to impairments in spatially and temporally restricted signal integration. This impairment, coupled with an observed reduction of inhibitory circuit efficacy, might further contribute to impairments in coordinating focal signals.